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(57) ABSTRACT

A light source unit includes: a light source board mounted
with a light source; a case that houses the light source board;
and a holding member that 1s disposed integrally with an inner
wall of the case, and hold the light source board with the case.
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LIGHT SOURCE DEVICE AND LIQUID
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2006-010890,
filed on Jan. 19, 2006, the entire contents of which are incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

1. Field

The present invention relates to a light source unit that
emits light and a liquid crystal display device using the same.

2. Description of the Related Art

A liquid crystal display device includes a liquid crystal
panel, a circuit board, a light source unit, etc. Light source
units for applying light to the liquid crystal panel are classi-
fied 1nto the side light type (also called the edge light type)
and the direct type. In the light source unit of the side light
type, a light source 1s disposed adjacent to a side surface of a
case. In the light source unit of the direct type, a light source
1s disposed on the bottom surface of a case so as to be opposed
to the liquid crystal panel. Some of the light source units of the
side light type employ a light guide plate for guiding the light
emitted from the light source to the opeming of the case. In the
light source unit using the light guide plate, the light ematted
from a side light unit that incorporates a linear light source
such as a cold cathode tube or point light sources such as a
light emitting diode (LED) 1s reflected within the light guide
plate and diffused by a diffusion pattern provided 1n the light
guide plate, whereby the light can be taken out from the
opening in a planar manner.

In general, to increase the luminance of the display screen,
in the light source units using point light sources such as light
emitting diodes as light emitting elements, the arrangement
density of light emitting elements 1s increased by increasing
their number or increasing the current supplied to each point
light source. In either case, the temperature ol portions
around the point light sources 1s increased by heat that i1s
generated by the individual point light sources which are
emitting light. There have been proposed a light source unit
including a light source board mounted with point light
sources and provided with a wiring pattern for supplying
power to the individual point light sources, and a heat radiat-
ing means (For example, JP-A-2002-229022, JP-A-2003-
076287). Capable of increasing the heat radiation, these light
source units allow increase in the arrangement density of
point light sources or the current supplied to each point light
source.

To output uniform light the light emitted from the point
light sources through the light guide plate 1n a planar manner,
the diffusion pattern provided in the light guide plate 1s
formed 1n an optimum manner. Therefore, to prevent posi-
tional deviation between the light source board and the dii-
fusion pattern, it 1s necessary to fix the light source board
which 1s mounted with the point light sources using a posi-
tioming jig, screws, an adhesive (e.g., double-sided adhesive
tapes), or the like.

In the above-described light source units, the arrangement
density of light sources or the current supplied to each light
source 1s mcreased by providing the heat radiation member
tor radiating heat generated by the light sources. However, the
heat radiation member makes it ditficult to reduce the width
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of a frame or the thickness of the light source unit, and the
number of components increases.

Where the light source board mounted with the light
sources 1s fixed with screws, spaces for screw heads are
needed and the frame thickness needs to be increased for
attachment of the screws. This makes 1t difficult to reduce the
width of a frame or the thickness of the light source unit, and
the number of components 1ncreases.

Where the light source board which 1s mounted with the
light sources 1s fixed with an adhesive (e.g., by using double-
sided adhesive tapes), the adhesive may peel off as time
clapses due to influence of heat etc., which 1s not able to
provide suificient reliability.

Where the light guide plate 1s used, if the position of the
light source board which 1s mounted with the light sources 1s
deviated, it no longer conforms to a prescribed diffusion
pattern, which results uniform distributed light 1n a planar
manner cannot be output.

SUMMARY OF THE INVENTION

An object of the invention 1s to provide a light source unit
that allows a light source board mounted with light sources to
be held by a case with almost no increase in the number of
components and makes 1t possible to reduce the width of a
frame or the thickness of the case, as well as a liquid crystal
display device having such a light source unit.

According to an aspect of the invention, a light source unit
includes: a light source board mounted with a light source; a
case that houses the light source board; and a holding member
that 1s disposed integrally with an inner wall of the case, and
hold the light source board with the case.

The light source unit according to the above aspect of the
invention allows a light source board to be held by a case with
almost no 1ncrease 1n the number of components and hence
can reduce the width of a frame or the thickness of the light
source unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
first embodiment of the invention;

FIG. 2A 1s a perspective view of a substantial part (cut by
a plane) and FI1G. 2B 1s a sectional view of a substantial part
of the liquid crystal display device according to the first
embodiment of the invention;

FIG. 3 1s a sectional view of a substantial part of another
liquid crystal display device according to the first embodi-
ment of the invention;

FIG. 4 1s a perspective view of a substantial part (cut by a
plane) of another liquid crystal display device according to
the first embodiment of the invention;

FIG. 5A 1s a perspective view of a substantial part (cut by
a plane) and FIG. 5B 1s a sectional view of a substantial part
of still another liquid crystal display device according to the
first embodiment of the invention:

FIG. 6 1s a sectional view of a substantial part of yet another
liquad crystal display device according to the first embodi-
ment of the invention:

FIG. 7 1s a sectional view of a substantial part of a turther
liquad crystal display device according to the first embodi-
ment of the invention;

FIG. 8 1s an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
second embodiment of the invention;
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FIG. 9A 1s a perspective view of a substantial part (cut by
a plane) and FIG. 9B 1s a sectional view of a substantial part
of the liquid crystal display device according to the second
embodiment of the invention;

FIG. 10 1s an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
third embodiment of the invention;

FIG. 11A 1s a perspective view of a substantial part (cut by
a plane) and FIG. 11B 1s a sectional view of a substantial part
of the liquid crystal display device according to the third
embodiment of the invention;

FI1G. 12 1s a sectional view of a substantial part of another
liquad crystal display device according to the third embodi-
ment of the invention:

FIG. 13 15 a sectional view of a substantial part of another
liquad crystal display device according to the third embodi-
ment of the invention;

FIG. 14 A 15 a perspective view of a substantial part (cut by
a plane) and FIG. 14B 1s a sectional view of a substantial part
of still another liquid crystal display device according to the
third embodiment of the invention:

FIG. 135 1s a sectional view of a substantial part of yet
another liquid crystal display device according to the third
embodiment of the invention;

FIG. 16 1s a sectional view of a substantial part of a further
liquad crystal display device according to the third embodi-
ment of the invention;

FI1G. 17 15 an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
fourth embodiment of the invention;

FIG. 18A 1s a perspective view ol a substantial part (cut by
a plane) and FIG. 18B 1s a sectional view of a substantial part
of the liquid crystal display device according to the fourth
embodiment of the invention;

FIG. 19 1s a sectional view of a substantial part of another
liquad crystal display device according to the fourth embodi-
ment of the invention;

FIG. 20 1s a sectional view of a substantial part of still
another liquid crystal display device according to the fourth
embodiment of the invention;

FI1G. 21 1s a sectional view of a substantial part of a further
liquad crystal display device according to the fourth embodi-
ment of the invention;

FI1G. 22 A 15 a perspective view of a substantial part (cut by
a plane) and FIG. 22B 1s a sectional view of a substantial part
of a liquid crystal display device according to a fifth embodi-
ment of the invention;

FI1G. 23 15 a sectional view of a substantial part of another
liquad crystal display device according to the fifth embodi-
ment of the invention:

FI1G. 24 A 15 a perspective view of a substantial part (cut by
a plane) and FIG. 24B 1s a sectional view of a substantial part
of a liquid crystal display device according to a sixth embodi-
ment of the invention:

FIG. 235 15 a sectional view of a substantial part of another

liquad crystal display device according to the sixth embodi-
ment of the invention; and

FIG. 26 1s a sectional view of a substantial part of still
another liquid crystal display device according to the sixth
embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Embodiments of the present invention will be hereimafter
described with reference to the drawings.
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Embodiment 1

FIG. 1 1s an exploded perspective view showing a general
configuration of a liqud crystal display device according to a
first embodiment of the invention. In the drawings, the same
or equivalent portions are denoted by the same reference
symbol.

As shown i FIG. 1, the liquid crystal display device
includes a case A that contains a back frame 1 and a front
frame 2, a liquid crystal panel 3 for forming an 1mage on the
basis of a video signal, a circuit board 4 for driving and
controlling the liquid crystal panel 3, a light source board 6
mounted with point light sources S such as light emitting
diodes, a light guide plate 7 for producing light in a planar
manner by propagating the light emitted from the point light
sources 5, and a retflection plate 8 disposed on the bottom
surface of the light guide plate 7 and serves to reflect light
toward the front side. A light source device includes the
components of the liquid crystal display device other than the
liquid crystal panel 3 and the circuit board 4.

The back frame 1 contains a metal having high thermal
conductivity such as aluminum, stainless steel, iron, or cop-
per. The back frame 1 may be either a single member or, 1t
necessary, a combination of plural members. The front frame
2 contains a metal having high thermal conductivity such as
aluminum, stainless steel, 1rron, or copper, plastics, or the like.
In this embodiment, the case A includes the two members,
that 1s, the back frame 1 and the front frame 2. If necessary,
additional members may be used to form the case A.

In general, the liquid crystal panel 3 1s configured 1n such a
manner that a liquid crystal 1s injected between a pair of (1.¢.,
top and bottom) glass substrates and sealed therein by a
sealing member and that a pair of polarizing plates are bonded
to the respective glass substrates. The liquid crystal panel 3 1s
connected to the circuit board 4 for driving and controlling the
liquid crystal panel 3 via, for example, flexible boards which
are mounted with driving IC chips etc.

The point light sources 5 include light emitting diodes, for
example, which emit light of red, green, blue, white, or a
halftone color between them. The number of point light
sources 5 may be one. The color or the combination of colors
of the point light sources 5 1s determined 1n accordance with
the purpose. In this embodiment, plural point light sources 5
are mounted on the light source board 6 straightly at regular
intervals by soldering, for example.

The light source board 6 1s provided with a wiring pattern
for supplying power to the point light sources 3. The light
source board 6 may 1include a glass epoxy board, a metal base
board, a flexible board, or the like. The light source board 6 1s
disposed on an inside side surface of the back frame 1.
Although 1n this embodiment the light source board 6 1s
disposed on one inside side surface, light source boards may
be disposed on any of two to four 1nside side surfaces.

Although not shown in any drawings, in general, to
improve the display performance, optical sheets such as a
diffusion sheet, a prism sheet, and a polarizing reflection
sheet or a plate-like light diffusion member 1s disposed
between the liquid crystal panel 3 and the light guide plate 7.

Next, an attachment structure of the light source board 6
will be described with reference to FIGS. 2A and 2B which
are a perspective view of a substantial part (cut by a plane) and
a sectional view of a substantial part, respectively, of the
liquad crystal display device of FIG. 1.

As shown 1n FIGS. 2A and 2B, plural holding members 9
having elasticity and S-shapes are provided by cutting and
raising the bottom wall of the back frame 1 by press working
or the like at adjacent portions where the light source board 6
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to be disposed, and arranged 1n the longitudinal direction of
the light source board 6. The holding members 9 are respec-
tively disposed between the point light sources 5, and hold the
light source board 6 between the side wall of the back frame
1 and themselves.

Since the holding members 9 are formed by cutting and
raising portions of the bottom wall of the back frame 1 and
hence are integral with the back frame 1, the number of
components does not increase. Furthermore, the holding
members 9 do not require spaces for screw heads or increase
in the thickness of the back frame 1 as would be required 1t the
light source board 6 were screwed to the inside side surface of
the back frame 1. As such, the holding members 9 make 1t
possible to reduce the width of a frame or the thickness of the
back frame 1 without increasing the number of components.

Since the back frame 1 contains a metal having high ther-
mal conductivity such as aluminum, stainless steel, 1ron, or
copper, the back frame 1 functions as a heat radiating means
and hence can elliciently radiate heat generated by the light
source board 6.

The light source board 6 may be attached to the back frame
1 by using a grease, an adhesive, or the like which exhibaits
high thermal conductivity in addition to the holding members
9. In this case, the light source board 6 can be brought nto
close contact with the back frame 1 more reliably and the heat
radiation can thus be increased. Even 11 the adhesive peels off
as time elapses, positional deviation of the light source board
6 can be prevented because the light source board 6 1s held
between the back frame 1 and the holding members 9.

As shown in FIG. 3, holding members 9 may be formed by
cutting and raising portions of a side wall of the back frame 1
rather than its bottom wall, 1n which case the same advantages
as described above can be obtained.

As shown in FIG. 4, holding members 9 may be formed by
cutting, in a direction approximately parallel with the surface
of the light source board 6, and raising portions of the bottom
wall of the back frame 1. In this case, the same advantages as
described above can be obtained by orientating the holding
members 9 1in such a manner that they are somewhat inclined
from the planes perpendicular to the inside side surface of the
back frame 1 so as to exert elastic force on 1it.

FIGS. 5A and 5B show another manner of disposition of
the light source board 6 etc. That 1s, the light source board 6
may be disposed on the inside bottom surface of the back
frame 1. In this case, holding members 9 are formed by
cutting and raising portions of the bottom wall of the back
frame 1. The holding members 9 includes a base end portions
located close to the longitudinal side of the light source board
6 opposite to the longitudinal side adjacent to the side surface
of the back frame 1, and hold the light source board 6 between
the bottom wall of the back frame 1 and themselves. Alterna-
tively, as shown 1n FIG. 6, the base end portions of holding
members 9 may be located on the side of the side surface of
the back frame 1. As a further alternative, as shown in FI1G. 7,
holding members 9 may be formed by cutting and raising
portions of the side wall of the back frame 1. The above
configurations make 1t possible to hold the light source board
6 between the bottom wall of the back frame 1 and the holding
members 9 without increasing the number of components,
and hence can reduce the thickness of the back frame 1.

In the first embodiment, the only requirement that the
holding members 9 should satisty 1s that they be configured so
as to hold the light source board 6 between an 1nside surface
of the back frame 1 and themselves. The shape, number, and
locations of the holding members 9 can be changed as design-
related 1tems 1n accordance with the purpose.
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Although in FIGS. 1to 7 the holding members 9 are formed
in the back frame 1, holding members 9 may be formed 1n the
front frame 2. Also 1n the latter case, the width of a frame or
the thickness of the front frame 2 can be reduced without
increasing the number of components as long as the holding
members 9 are configured so as to hold the light source board
6 between an inside surface of the front frame 2 and them-
selves.

Embodiment 2

FIG. 8 1s an exploded perspective view showing a general
configuration of a liqud crystal display device according to a
second embodiment of the invention. In the drawings, the
same or equivalent portions are denoted by the same refer-
ence symbol.

The second embodiment 1s directed to a direct light type
light source unit without a light guide plate 7. As shown 1n
FIG. 8, a case B includes two members, that 1s, a back frame
1 and a front frame 2. If necessary, additional members may
be used to form the case B. Light source boards 6 are disposed
on the mnside bottom surface of the back frame 1. Although 1n
this embodiment the two light source boards 6 are provided,
the invention 1s not limited to such a case.

Next, an attachment structure of the light source boards 6
will be described with reference to FIGS. 9A and 9B which
are a perspective view of a substantial part (cut by a plane) and
a sectional view of a substantial part, respectively, of the
liquad crystal display device of FIG. 8.

As shown 1n FIGS. 9A and 9B, plural holding members 9
having elasticity and S-shapes are provided by cutting and
raising the bottom wall of the back frame 1 by press working
or the like at adjacent portions where the light source boards
6 to be disposed, and arranged 1n the longitudinal direction of
the light source boards 6. The holding members 9 are respec-
tively disposed between the point light sources 5, and hold
cach light source board 6 between the bottom wall of the back
frame 1 and themselves. Although 1n this embodiment the
base end portions of the holding members 9 are located close
to the four sidelines of each light source board 6, the base
portions may be provided close to any of one to three sidelines
of each light source board 6. Although 1n this embodiment the
base portions of the holding members 9 that are associated
with the two longer sidelines of each light source board 6 are
disposed to be close to the two longitudinal sides, alternately,
they need not always be disposed 1n such a manner.

Also 1n the direct light type light source unit without a light
guide plate 7, each light source board 6 can be held between
the bottom wall of the back frame 1 and the holding members
9 without increasing the number of components, and hence
the thickness of the back frame 1 can be reduced. The same
advantages as 1n the first embodiment can thus be obtained.

Embodiment 3

FIG. 10 1s an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
third embodiment of the invention. In the drawings, the same
or equivalent portions are denoted by the same reference
symbol.

As shown 1n FIG. 10, a case C includes two members, that
1s, a back frame 10 and a front frame 11. If necessary, addi-
tional members may be used to form the case C. A light source
board 6 1s disposed on an 1nside side surface of the back frame
10. On the other hand, the front frame 11 1s formed with
holding members 9.
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Next, an attachment structure of the light source board 6
will be described with reference to FIGS. 11A and 11B which
are a perspective view of a substantial part (cut by aplane) and
a sectional view of a substantial part, respectively, of the
liquad crystal display device of FIG. 10.

As shown 1 FIGS. 11A and 11B, plural holding members
9 having elasticity and S-shapes are provided by cutting and
raising portions of the front wall of the front frame 11 by press
working or the like at adjacent portions where the light source
board 6 to be disposed, and arranged 1n the longitudinal
direction of the light source board 6. The holding members 9
1s disposed between the point light sources 5, and hold the
light source board 6 between the side wall of the back frame
10 and themselves.

Since the back frame contains a metal having high thermal
conductivity such as aluminum, stainless steel, iron, or cop-
per, the back frame 10 functions as a heat radiating means and
hence can efficiently radiate heat generated by the light
source board 6.

The above configuration allows the light source board 6 to
be held between the side wall of the back frame 10 and the
holding members 9 without increasing the number of com-

ponents, and hence can reduce the width of a frame and the
thickness of the back trame 10.

As shown 1n FIG. 12, holes H for receiving the tips of the
holding members 9 may be formed 1n the bottom wall of the
back frame 10. In this case, since the tips of the holding
members 9 are fixed, the light source board 6 can be held more
stably.

As shown 1n FIG. 13, cut-and-raised portions G for recerv-
ing the tips of the holding members 9 may be formed in the
bottom wall of the back frame 10. In this case, since the tips
of the holding members 9 are prevented from going away
from the 1nside side surface of the back frame 10, the light
source board 6 can be held more stably.

FIGS. 14 A and 14B show another manner of disposition of
the light source board 6 1n the third embodiment, in which the
light source board 6 1s disposed on an inside side surface of
the front frame 11. In this case, holding members 9 are formed
in the back frame 10. The holding members 9 have, for
example, S-shapes by cutting and raising portions of the
bottom wall of the back frame 10 so as to exert elastic force on
the inside side surface of the front frame 11. The holding
members 9 hold the light source board 6 between the side wall
of the front frame 11 and themselves.

In case that the light source board 6 1s disposed on an inside
side surface of the front frame 11, heat generated by the light
source board 6 can be radiated efliciently because the front
frame 11 contains a metal having high thermal conductivity
such as aluminum, stainless steel, 10n, or copper and hence
functions as a heat radiating means.

The above configuration allows the light source board 6 to
be held between a side wall of the front frame 11 and the
holding members 9 without increasing the number of com-
ponents, and hence can reduce the width of a frame and the
thickness of the front frame 11.

As shown 1n FIG. 15, holes H for receiving the tips of the
holding members 9 may be formed 1n the front frame 11. In
this case, since the tips of the holding members 9 are fixed, the
light source board 6 can be held more stably.

As shown 1n FIG. 16, cut-and-raised portions G for recerv-
ing the tips of the holding members 9 may be formed in the
front frame 11. In this case, since the tips of the holding
members 9 are prevented from going away from the inside
side surface of the front frame 11, the light source board 6 can
be held more stably.

10

15

20

25

30

35

40

45

50

55

60

65

8

In the third embodiment, the only requirement that the
holding members 9 formed 1n the back frame 10 or the front
frame 11 should satisiy 1s that they be configured so as to hold
the light source board 6 between a side wall of the other frame
and themselves. The shape, number, and locations of the
holding members 9 can be changed as design-related items in
accordance with the purpose. The other part of the configu-
ration and the other advantages are the same as 1n the first and
second embodiments.

Embodiment 4

FIG. 17 1s an exploded perspective view showing a general
configuration of a liquid crystal display device according to a
fourth embodiment of the invention. In the drawings, the
same or equivalent portions are denoted by the same refer-
ence symbol.

As shown in FIG. 17, acase D includes three members, that
1s, a back frame 10, a front frame 11, and a holding plate 12.
If necessary, additional members may be used to form the
case D. The holding plate 12 contains a metal having high
thermal conductivity such as aluminum, stainless steel, 1ron,
or copper, plastics, or the like. A light source board 6 is
disposed on an 1nside side surface of the back frame 10.

Next, an attachment structure of the light source board 6
will be described with reference to FIGS. 18 A and 18B which
are a perspective view of a substantial part (cut by a plane) and
a sectional view of a substantial part, respectively, of the
liquad crystal display device of FIG. 17.

As shown 1 FIGS. 18A and 18B, the holding plate 12 1s
disposed on an outer side surface of the back frame 10. The
holding plate 12 1s provided with plural holding members 9
having elasticity and S-shapes are provided by bending pro-
jections of the holding plate 12 and are arranged 1n the lon-
gitudinal direction of the light source board 6. The holding
members 9 are inserted through holes H' formed 1n the bottom
wall of the back frame 10. The holding members 9 are dis-

posed between the point light sources 5, and hold the light
source board 6 between the side wall of the back frame 10 and
themselves.

When the holding plate 12 contains a metal having high
thermal conductivity such as aluminum, stainless steel, 1ron,
or copper rather than plastics, the holding plate 12 can func-
tion as a heat radiating means.

In the fourth embodiment, the only requirement that the
holding members 9 of the holding plate 12 should satisty 1s
that they be configured so as to hold the light source board 6
between a side wall of the back frame 10 and themselves. The
same advantages can be obtained also 1n the case where, for
example, the holding members 9 are introduced from the
front side of back frame 10 as shown 1n FI1G. 19. The shape,
number, and locations of the holding members 9 can be
changed as design-related 1tems 1n accordance with the pur-
pose. The other part of the configuration and the other advan-
tages are the same as in the first to third embodiments.

FIG. 20 shows another manner of disposition of the hold-
ing plate 12, in which, for example, the holding plate 12 1s
disposed on an outside side surface of the front frame 11. The
holding members 9 are inserted through holes H' formed in
the front wall of the front frame 11. This configuration pro-
vides the same advantages as described above.

As shown in FIG. 21, another configuration is possible 1n
which the holding plate 12 1s disposed on an outside side
surface of the front frame 11, the holding members 9 are
inserted through holes H' formed in the bottom wall of the
back frame 10, and the front frame 11 1s formed with cut-and-
raised portions G for recerving the tips of the holding mem-




US 7,578,610 B2

9

bers 9. In this case, since the tips of the holding members 9 are
prevented from going away from the inside side surface of the
back frame 10, the light source board 6 can be held more
stably.

The fourth embodiment provides the same advantages as
the first to third embodiments because the number of compo-
nents of the case D 1s increased by only one (holding plate 12).

Embodiment 5

FIGS. 22A and 22B are a perspective view of a substantial
part (cut by a plane) and a sectional view of a substantial part,
respectively, of a liquid crystal display device according to a
fifth embodiment of the mnvention. In the drawings, the same
or equivalent portions are denoted by the same reference
symbol.

As shown 1n FIGS. 22A and 22B, a light source board 6 1s
disposed on an 1nside side surface of the back frame 10.

Next, an attachment structure of the light source board 6
will be described. Plural holding members 9 having and
S-shapes are provided by cutting and raising the bottom wall
of the back frame 10 by press working or the like at adjacent
portions where adjacent to the light source board 6 to be
disposed, and are arranged 1n the longitudinal direction of the
light source board 6. The holding members 9 are disposed
between the point light sources 3, and hold the light source
board 6 between the side wall of the back frame 10 and
themselves.

Each holding member 9 has a projection 13. The light
source board 6 1s formed with hole-shaped positioning por-
tions 14 between the point light sources 5. The projections 13
are located at such positions as to be able to engage the
respective hole-shaped positioming portions 14 of the light
source board 6. Engaging the projections 13 with the hole-
shaped positioning portions 14 makes 1t possible to hold the
light source board 6 at a desired position reliably without the
need for using a positioning j1g or the like.

Although 1n this embodiment the positioning portions 14
provided 1n the light source board 6 are shaped like a hole, the
same advantage can be obtained by recess-shaped (i.e., non-
penetrating) positioning portions.

In the fifth embodiment, satisfactory results are obtained as
long as the holding members 9 having the projection 13 1s
provided 1n one of the back frame 10, the front frame 11, and
the holding plate 12. For example, the same advantage can be
obtained by a configuration in which, as shown in FIG. 23, the
holding members 9 having the projection 13 are provided in
the front frame 11 and hold the light source board 6 between
a side wall of the back frame 10 and themselves. The shapes,
numbers, and locations of the holding members 9, the pro-
jections 13, and the positioning portions 14 may be changed
as design-related 1tems 1n accordance with the purpose. The

other part of the configuration and the other advantages are
the same as 1n the first to fourth embodiments.

Embodiment 6

FIGS. 24A and 24B are a perspective view of a substantial
part (cut by a plane) and a sectional view of a substantial part,
respectively, of a liguid crystal display device according to a
s1xth embodiment of the invention. In the drawings, the same
or equivalent portions are denoted by the same reference
symbol.

As shown 1n FIGS. 24A and 24B, a light source board 6 1s
disposed on an 1nside side surface of the back frame 10.

Next, an attachment structure of the light source board 6
will be described. Plural holding members 9 having elasticity
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and S-shapes are provided by cutting and raising the bottom
wall of the back frame 10 by press working or the like at
adjacent portions where the light source board 6 to be dis-
posed, and arranged in the longitudinal direction of the light
source board 6. The holding members 9 are disposed between
the point light sources 5, and hold the light source board 6
between the side wall of the back frame 10 and themselves.

The 1nside side surface of the back frame 10 1s formed with
convex positioning members 15 which are formed by press
working or the like. The light source board 6 1s formed with
hole-shaped positioning portions 14 between the point light
sources 3. The convex positioning members 15 are located at
such positions as to be able to engage the respective hole-
shaped positioning portions 14 of the light source board 6.
The holding members 9 are located at such positions as to be
able to engage the respective hole-shaped positioning por-
tions 14. Engaging the hole-shaped positioning portions 14
with the convex positioning portions 15 makes it possible to
hold the light source board 6 at a desired position reliably
without the need for using a positioning jig or the like.

Although 1n this embodiment the positioning portions 14
provided in the light source board 6 are shaped like a hole, the
same advantage can be obtained by recess-shaped (1.e., non-
penetrating) positioning portions.

Although 1n this embodiment the holding members 9 are
located at such positions as to be able to engage the respective
hole-shaped positioning portions 14, the same advantage can
be obtained even 1f they are located at different positions
between the point light sources 5.

In the sixth embodiment, satisfactory results are obtained
as long as the holding members 9 1s provided 1n one of the
back frame 10, the front frame 11, and the holding plate 12.
For example, the same advantage can be obtained even 1i the
holding members 9 are provided in the front frame 11 as
shown 1n FIG. 25 or 1n the holding plate 12 as shown 1 FIG.
26. Satisfactory results are obtained as long as the positioning
portions 15 are formed 1n the back frame 10 or the front frame
11 1n an area where the light source board 6 1s to be disposed.
The shapes, numbers, and locations of the holding members
9, the positioning portions 14, and the positioming portions 14
may be changed as design-related items 1n accordance with
the purpose. The other part of the configuration and the other
advantages are the same as 1n the first to fifth embodiments.

In the above embodiments, the holding members 9 are
formed by cutting and raising portions of the case or bending
projections of the case. Where the frame which 1s formed with
the holding members 9 contains plastics, the holding mem-
bers 9 may be formed by press forming together with the
frame 1n such a shape as to be given elasticity rather than
cutting and raising or bending.

What 1s claimed 1s:

1. A liquid crystal display comprising:

a light source unit;

a liquid crystal display unit disposed on the light source

unit for displaying images using the light radiated from
the light source unit;

wherein the light source unit includes;

an elongated light source board mounted with a plurality
of point light sources spaced 1n a longitudinal direc-
tion thereot;

a case that houses the light source board; and

a plurality of holding members that have a same material
as the case and are disposed integrally with the case at
a plurality of positions on an inner portion of the case
to have elasticity toward a direction holding the light
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source board at positions on the light source board
between the plurality of point light sources with the
case.
2. The light source unit according to claim 1, wherein:
the case includes a back frame and a front frame, and
the holding members are formed on an 1nner wall of one of
the back frame and the front frame.
3. The light source unit according to claim 1, wherein:
the case includes a back frame and a front frame, and
the holding members are formed on an 1nner wall of one of
the back frame and the front frame to hold the light
source board with the other frame.
4. The light source unit according to claim 1, wherein:
the case has a back frame, a front frame, and a holding
plate, and
the holding members are formed on the holding plate, and
the holding members hold the light source board with
one of the back frame and the front frame.
5. The light source unit according to claim 1,
wherein the light source board has a hole-shaped or recess-
shaped positioning portion that engages the holding
members.
6. A liqud crystal display device comprising:
a light source unit; and
a liquid crystal display unit disposed on the light source
umt for displaying images using the light radiated from
the light source unit,
wherein the light source unit includes:
an elongated light source board mounted with a plurality of
point light sources spaced in a longitudinal direction
thereof;
a case that houses the light source board; and
a plurality of holding members that are disposed integrally
with an 1inner wall of the case, and hold the light source
board at positions between the plurality of point light
sources with the case, the holding members including
portions cut and raised from the case to have elasticity.
7. A liquid crystal display comprising:
a light source unait;
a liquid crystal display unit disposed on the light source

umit for displaying images using the light radiated from
the light source unit;
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wherein the light source unit includes;
an elongated light source board having a first face;
a plurality of point light sources mounted on the first face

of the light source board;

a case that houses the light source board; and

a holding member that 1s disposed integrally with an 1nner
wall of the case, and holds the light source board at
positions on the first face, between the plurality of point
light sources, with the case, wherein the holding mem-
ber extends from outside of an outer edge of the first face
when viewed from a direction perpendicular to the first
face.

8. The light source unit according to claim 7,

wherein the first face having a first outer edge and a second
outer edge opposite to the first outer edge,

wherein the holding member extends from outside of the
first outer edge 1n a direction from the first outer edge to
the second outer edge when viewed from a direction
perpendicular to the first face.

9. The light source unit according to claim 7,

wherein at least a part of the holding member contacts with
the first face of the light source board.

10. The light source unit according to claim 7, wherein:

the case includes a back frame and a front frame, and

the holding member 1s formed on an 1nner wall of one of the
back frame and the front frame.

11. The light source unit according to claim 7, wherein:

the case includes a back frame and a front frame, and

the holding member 1s formed on an inner wall of one of the
back frame and the front frame to hold the light source
board with the other frame.

12. The light source unit according to claim 7, wherein:

the case has a back frame, a front frame, and a holding
plate, and

the holding member 1s formed on the holding plate, and the
holding member holds the light source board with one of
the back frame and the front frame.

13. The light source unit according to claim 7,

wherein the light source board has a hole-shaped or recess-
shaped positioning portion that engages the holding
member.
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